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Background

CFSR runs 6 simultaneous streams and the land surface
may not have sufficient spin-up.
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Background

Over the northern hemisphere (top) and the tropics (bottom), the
CFSR soil moisture time series may have trends and discontinuity.
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Proposed Solution
Retrospective one-stream GLDAS

Configuration: Same as CFSR (LIS, T382, 38km, 1979-realtime).
Forcing: CFSR surface forcing and blended precip forcing.
Initial condition: Spin up land states for 1 January, 1979.
Spin up: 1978 went from weak warm ENSO to neutral,
with a similar condition, 2003 was selected for spin up.
Start with CFSR land states of 1 January, 2003,
execute 5-year recursive spin up with 2003 forcing, then
another 5-year recursive spin up with 1979 forcing.
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The NCEP GLDAS/LIS

GLDAS (running Noah LSM under NASA/Land Information System) forced with CFSv2/GDAS
atmospheric data assimilation output and blended precipitation in a semi-coupled mode, versus no
GLDAS in CFSv1, where CFSv2/GLDAS ingested into CFSv2/GDAS once every 24-hours.

In CFSv2/GLDAS, blended precipitation a function of satellite (CMAP; heaviest weight in tropics
where gauges are sparse and satellite observation is more accurate), surface gauge (heaviest in
middle latitudes where most of the gauges locate) and GDAS (modeled; high latitude where gauges
are sparse and satellite observation lacks of accuracy), vs in CFSv1 use of model precipitation
comparison with CMAP product and corresponding adjustment to soil moisture.

Snow cycled in CFSv2/GLDAS if model within 0.5x to 2.0x of the observed value (IMS snow cover,
and AFWA snow depth products), else adjusted to 0.5 or 2.0 of observed value.
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GLDAS/LIS Precip Forcing
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Soil Moisture Spin up
Darwin savanna
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Soil Moisture Spin up

Eastern Siberia tundra
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Soil Moisture Spin up
Alaska needleleaf
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Soil Moisture Spin up
Oklahoma grass
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Results

The questionable trends and discontinuity in the
CFSR (green) soil moisture are improved in GLDAS?2 (red).
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Averaged over CONUS, the soil moisture anomaly correlation

Results

between GLDAS2 and NLDAS shows an improvement over

CFSR, increased from 0.795 to 0.825.
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Results

The more pronounced improvement falls in SW CONUS
(sparse vegetation cover, longer spin-up required), the soil
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Results

In the vegetated region where spin-up can be reached faster,
CFSR already performs well and GLDAS?2 still shows a slight
improvement (from 0.873 to 0.893).
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Results

GLDAS?2 land surface water budget
July 1997

GLDAS?2.prate [mm /day] 199707 GLDAS2.et [mm /day] 199707
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Results

GLDAS?2 land surface water budget
January 1998

GLDAS2.prate [mm/day] 199801 GLDAS2.et [mm /day] 199801
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GLDAS Drought Monitor

CFSR/GLDAS can identify historical land surface variability.

GLDASZ2 Soil Moisture Anomaly May 1988

GLDASZ2 Soil Moisture Anomaly May 1993
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GLDAS Drought Monitor

CFSR/GLDAS and the realtime CFSv2 can monitor current land
surface conditions and potentially perform land surface prediction.
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NLDAS Drought Monitor

GLDAS2 has the potential to expand the current system to global.
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Summary

The NCEP CFSR runs 6 simultaneous streams and the soil moisture time
series may have trends and discontinuity due to insufficient land surface
spin up.

A retrospective one-stream GLDAS2 with 10-year spin up has been
executed to resolve the issues of spin up and stream discontinuity.

On regional scale of CONUS, the anomaly correlation of (GLDAS2 vs
NLDAS) soil moisture time series is higher than (CFSR vs NLDAS).

Significant improvement is found in the semi-arid southwestern CONUS
where longer spin up period is required.

GLDAS2 provides a better understanding of global land surface water
budget climatology and climatological variation.

GLDAS2 has the potential to expand the current NLDAS Drought Monitor
to support the proposed Global Drought Information System.



